Crystals of the solvate C 60 ·2CBr 2 H 2 (monoclinic C2/m), which is stable in air, were grown by slow evaporation of solutions of C 60 in CBr 2 H 2 at room temperature. The high enthalpy change for the complete desolvation process, 54.9 kJ mol -1 of solvent, as well as the relatively large negative excess volume of -49.6 Å 3 indicate the presence of strong intermolecular interactions between C 60 and CBr 2 H 2 . The strong intermolecular interactions are consistent with an overall orientational order for the C 60 and the CBr 2 H 2 molecules in the solvate as found by the Rietveld refinement of its crystal structure.
Introduction
Fullerene C 60 is known to be moderately soluble in a large number of solvents, from small quasi-tetrahedral molecules to aromatic ones. Moreover, C 60 has a strong tendency to form solvates with solvent molecules, i.e. solvates . orientation can be observed around the 2-fold rotation axes, which is more strongly pronounced for CBr 2 H 2 . The angular dependence exhibits the expected pi-periodicity, however, due to the more complex structure of C 60 and its 3-fold and 5-fold rotation axes, additional local minima are present. A few crystals together with a small quantity of mother liquor were subjected to thermogravimetric analyses. After the recorded mass reached a constant value at room temperature, the sample was assumed to be mother liquor free. It was subsequently heated to 550 K ( Figure 5 ) with a constant heating rate of 2 K min -1 . Experimental mass loss was found to be ca. 32%, i.e. very close to the expected value of 33% ( = 2×173.8 / 1067.7) for the 
Results

Discussion
The desolvation process, which can be written as The bimodal thermal effect associated with the desolvation process was not caused by the formation of a second solvate as demonstrated by the X-ray experiments as a function of the temperature in Figure 6 , because impure fcc C60 is observed in the temperature range related to peak b and no additional peaks of a possible new solvate have been observed. Because the desolvation process must occur first, the second step will be vaporization of the released solvent. Thus, after the desolvation process, CBr 2 H 2 may first liquefy and remain temporarily adsorbed to the C 60 followed by evaporation. This can be summarized with the following two steps: (2), and the evaporation of about 1 mol of solvent, half the step (3). Thus, the enthalpy change related to step (2) to the identical packing and void filling, the structure of C 60 ·2CBr 2 H 2 can be regarded as a distorted hexagonal one.
The refinement results appear to point to orientationally ordered molecules, both for C 60
and CBr 2 H 2 in the solvate structure. This is quite unusual, because in general in solvates with small halogen-methane or -ethane derivatives, the C60 molecules, and often the solvent molecules too, are found to exhibit orientational disorder. For example, solvent molecules possessing C 2v symmetry, such as CBr 2 Cl 2 or CBr 2 (CH 3 ) 2 , were found to be orientationally disordered in solvates with a hexagonal structure, whereas the packing of such solvates is very similar to the present one, as illustrated in Figure 7A . Figure 7B ). The corresponding high-temperature monoclinic solvate of CS 2 on the other hand, which exhibits orientational disorder, possesses a considerably lower packing coefficient, ca. 0.76 (see Figure 7B ) [29] . 
Conclusions
The hexagonal solvate C 60 ·2CBr 2 H 2 , which is stable in air, has been structurally and thermodynamically characterized. The C 60 molecules possess a hexagonal base structure, which is deformed and becomes monoclinic due to the presence of solvent molecules. Although the correct space group symmetry of the solvate is monoclinic (C2/m), the overall packing is very similar to the hexagonal packing found in many other solvates.
It is clear that the present solvate with CBr 2 H 2 exhibits overall orientational order due to strong interactions between C 60 and its solvent molecule. This stands in clear contrast to the recent case of orientational order in the solvate mentioned in the introduction of Ccubane, which was claimed to be caused by topological molecular recognition between the convex surface of C 60 and the concave cubane [28] .
